1-Methyl-DL-tryptophan, beta-(3-benzofuranyl)-DL-alanine (the oxygen analog of tryptophan), and beta-[3-benzo(b)thienyl]-DL-alanine (the sulfur analog of tryptophan) are competitive inhibitors for indoleamine 2,3-dioxygenase.
1-methyl-DL-Trp, beta-(3-benzofuranyl)-DL-alanine (the oxygen analog of Trp), and beta-[3-benzo(b)thienyl]-DL-alanine (the sulfur analog of Trp), each of which has a substitution at the indole nitrogen atom, were found to be the first examples of potent substrate analog competitive inhibitors (Ki 7-70 microM) with respect to the substrates D-Trp and L-Trp for rabbit small intestinal indoleamine 2,3-dioxygenase. Binding studies using optical absorption and CD spectroscopy demonstrated that these three inhibitors cause spectral changes upon binding to the native ferric, ferrous, ferrous-CO, and ferrous-NO enzymes. Such spectral effects of 1-methyl-DL-Trp on all of these enzyme derivatives were similar to those caused by L-Trp, while the sulfur and the oxygen analogs of Trp exhibit relatively small effects except for those observed for the sulfur analog with CD spectroscopy. Each of these three Trp analog inhibitors competes with L-Trp for the ferrous-CO enzyme, a model for the ferrous-O2 enzyme. The present findings demonstrate that, although substitution of a methyl group for the hydrogen atom on the indole nitrogen or of a more electron-inductive sulfur or oxygen atom for the indole nitrogen atom does not prevent the binding of the resulting Trp analog to indoleamine 2,3-dioxygenase, the free form of the indole nitrogen base is an important physical and/or electronic structural requirement for Trp to be metabolized by the enzyme. The inability of 1-methyl-Trp to serve as a substrate for the dioxygenase supports a view that singlet oxygen is not the reactive oxygen species involved in the dioxygenation of Trp by the enzyme.